The possible role of different peptidergic systems in the postictal stage of human epilepsy was studied by measuring P-endorphin, somatostatin, and prolactin levels by radioimmunoassay of cerebrospinal fluid (CSF) from nine epileptic patients. The first sample was taken within 2 hours after generalised tonic-clonic convulsion, and the second sample was obtained interictally after [1] [2] [3] [4] days without any kind of clinically observable seizures. f-endorphin was elevated postictally (p = 0O044) compared with interictal levels. SLI and PROL were similar in both samples. The present study suggests that in humans f,-endorphin is released into CSF during generalised seizures.
This may indicate that neurons containing JJ-endorphin are activated during a seizure.
Epilepsy is a manifestation of abnormal cerebral irritability, where the interictal stage progresses to seizure and further to status epilepticus or to the postictal stage often seen as postictal depression. The neurophysiological disturbance is often associated with diffuse histopathological, neuropsychological, and neuroradiological changes, suggesting both an organic and a functional basis for disturbance in multiple neurotransmitter or neuromodulator systems that regulate neuronal irritability. '`4 Several neuropeptides are thought to play a role in the modulation of seizure activity.' Peptides localised in limbic structures, such as endopenous opiates and seems to be of peripheral origin.'0 Epileptic seizures elevate the prolactin levels in plasma secondarily to limbic activation. 11 The aim of the present study was to further elucidate the role of different peptidergic systems in human epilepsy. We measured f-endorphin, somatostatin, and prolactin levels in the CSF of nine epileptic patients after a generalised convulsion and compared these values with the peptide levels of the same patients at the interictal stage.
Patients and methods somatostatin, are increased in amygdala kindling, an Nine patients with epileptic tonic-clonic convulsions were animal model that mimics human complex partial included in the study after informed consent of the patients animle 7 The lase of thuma into the CSF and the approval of Ethics Committee of the Vaajasalo Epis The release of these peptides i t lepsy Centre. Details of the clinical data for these patients after a generalised convulsion has been reported in are presented in table 1. Patients were under their usual antianimal models of epilepsy.' 9 The study of Tortella convulsant therapy at the time of sampling. The drug levels and Long suggests that an endogenous opiate-like were within therapeutic range. The first sample of CSF was substance may mediate postictal depression after gen-taken within 2 hours after the beginning of a generalised eralised seizure. 8 The role of somatostatin in the tonic-clonic convulsion. The second sample was taken 1-4 seizure is, however, not known. fi-endorphin and days after the last clinically observed epileptic seizure of any somatostatin in cerebrospinal fluid (CSF) are obvi-kind. After lumbar puncture, the CSF (4 ml) was divided ously of cerebral origin. In contrast, prolactin in CSF into aliquots, frozen immediately with dry ice and stored at -20°C until used. The peptide levels of both the postical and interictal samples were assayed at the same time. . ,B~~~~~f-endorphin-like immunoreactivity (fi-EP) in CSF was /3-endorphin, somatostatin, and prolactin levels in CSF of epileptic patients after generalised convulsion 1295 
Results
According to the postictal and interictal levels of the peptides studied (table 2) , f,-EP was elevated postictally (p = 0-044). Postictal P-EP was higher (p = 0 046) in samples taken 1-2 h (n = 4) after the seizure, compared to the ,B-endorphin level in samples taken 1 h after seizure (n = 5). The interictal levels of f,-endorphin in these groups did not differ. Compared to the interictal levels, SLI and PROL were unchanged after the generalised convulsion.
Discussion
In the present study we found a slight increase in f,-EP in human CSF after generalised tonic-clonic convulsion. SLI and PROL were unchanged. All our patients had a long history of epilepsy. Eight of nine patients had seizures of partial onset with secondary generalisation. These data suggest that the limbic areas are affected during the seizures. The effect of anticonvulsant medication on the release of neuropeptides is not completely understood. In this study recently showed increased release of somatostatin into the CSF of rats after pentylenetetrazol-induced generalised convulsion.9 In the present study we could not demonstrate postictal release of somatostatin into the CSF of human subjects. In rats the postictal release of SLI into cisternal CSF occurred in 5 minutes and disappeared rapidly during the next 30 minutes. In humans the degradation of somatostatin by peptidases after its release may affect the levels of SLI in CSF. The time required for the transport of somatostatin from the cerebral level to the lumbar space may also be critical, and this should be considered in future studies when the time after seizure is selected for lumbar puncture. The present data suggest, however, that the postictal measurement of SLI in human lumbar CSF has little value for evaluating the role of somatostatin in generalised convulsions.
After primary or secondary generalised convulsions, in humans the plasma level of prolactin increases in 20 minutes.22 After intravenous stimulation of hypophyseal prolactin release by thyrotropin-releasing hormone (TRH) in the rhesus monkey Kalin etal found that the peak PROL in plasma occurred within [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] minutes after stimulation. 23 The peak for PROL in CSF was seen 90 minutes after administration of TRH. In the present study prolactin levels did not differ in samples taken either 1 or 1-2 hours postictally. This finding indicates that, although the retrograde transport of prolactin from the hypophyseal area or penetration from plasma into CSF might be increased after a generalised seizure, this is not reflected in the postictal samples of lumbar CSF.
In conclusion, results of the present study suggest 
